Aortic remodeling after endovascular repair with stainless steel-based stent graft in acute and chronic type B aortic dissection  by Yang, Chih-Pei Ou et al.
Aortic remodeling after endovascular repair with
stainless steel-based stent graft in acute and
chronic type B aortic dissection
Chih-Pei Ou Yang, MD,a Chiao-Po Hsu, MD,a,d Wei-Yuan Chen, MD,d I-Ming Chen, MD,b,d
Chi-Feng Weng, MD,d Chun-Ku Chen, MD,c and Chun-Che Shih, MD, PhD,b,d Taipei, Taiwan
Objective: This study analyzes the experience of a single center using hybrid stainless steel-based endovascular stent graft
repair of acute complicated and chronic type B aortic dissection aneurysm, and assesses the proximal and distal aortic
morphologic changes of the midterm results.
Methods: Between November 2006 and March 2011, 61 patients with type B aortic dissection underwent stainless
steel-based stent graft repair and were divided into an acute complicated dissection group (AD; n  33) and a chronic
dissection aneurysm group (CD; n  28). Serial computed tomography (CT) images were obtained to evaluate the
changes of true and false lumen diameter at four levels during the postoperative period.
Results: The stent graft was successfully implanted in all patients (100%), with two surgical mortalities in the AD group
and low perioperative morbidity (3.6%) of stroke and paraplegia. The cumulative survival rates of the two groups were
similar (77.6% and 89.0%; P  .585) in a mean follow-up period of 24.1  15.6 months. Complete thrombosis of the
thoracic false lumen down to the diaphragm level was achieved in 80.6% of the patients in the AD group and 88.5% in the
CD group without significant difference (P .221), but the complete regression rate of the thoracic false lumen down to
the diaphragm level showed a tendency of propitious remodeling in the AD group (54.8% vs 30.8%; P  .068). During
follow-up, despite the proximal changes of stented true and adjacent false lumen diameter being significantly increased
and decreased, respectively, in both acute and chronic settings (P < .05), they were less prominent at the distal aorta in
the CD aneurysm group. Intimomedial erosion of the distal end of the stent graft occurred in both acute (n  6; 18.9%)
and chronic (n  10; 35.7%; P  .121) dissection settings after mean follow-up of 14.0  4.8 months in the AD group
and 24.8 5.9months in the CD group. Three patients with chronic dissection developed either pseudoaneurysm or true
lumen compromise by expanded false lumen thrombi and required re-endografting.
Conclusions: Endovascular stainless steel-based stent graft implantation with vascular bypass to gain a sufficient proximal
landing zone is feasible for type B aortic dissection and has low early and midterm mortality and morbidity in both the
acute and chronic phases. Although early intervention might result in more favorable aortic remodeling with a higher
possibility of complete regression and lower risk of late distal erosion, longer-term follow-up still necessitates continuous
careful surveillance of the entire aorta, especially the distal condition. (J Vasc Surg 2012;55:1600-10.)
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rAortic dissection is the most frequently diagnosed le-
thal condition of the aorta. The gold standard strategy for
uncomplicated acute type B aortic dissection is medical
management,1-3 and surgical intervention is only reserved
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1600or complicated dissections, such as rupture, malperfusion
f limbs and end organs, persistent or recurrent intractable
ain, progression of the dissection, and uncontrolled hy-
ertension.1 Despite remarkable advances in surgical tech-
iques, the mortality and morbidity associated with surgery
emains significant from 6% to 67%,4,5 and is thus reserved
nly for complicated settings.6,7
The treatment of aortic dissection has evolved due to
he application of endovascular techniques.8,9 Several re-
orts10-13 and meta-analyses14,15 have shown the efficacy
f this technique with high success rates and acceptable
hort-term and midterm outcomes compared with medical
r surgical management. Furthermore, the stent graft was
ecommended as a class I treatment for complicated acute
ype B dissections in a recent multispecialty expert consen-
us.16 The basic concept of the technique is to cover the
roximal primary intimal tear of the aorta, exclude the false
umen blood flow, and initiate thrombosis, because the
ingle most significant cause of death related to aortic
issection is expansion of the false lumen leading to aneu-
ysm and rupture.17,18
However, reports of aortic remodeling after endovas-
ular repair are limited,19-24 and longer-term follow-up for
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Volume 55, Number 6 Yang et al 1601both acute complicated and chronic type B dissection an-
eurysms is required to elucidate the further effects and
significance of the treatment. In addition, the impact of
vascular bypass to gain and secure the proximal landing
zone on poststenting aortic morphologic remodeling has
been scarcely described, particularly in complicated dissec-
tion.
Regarding type B aortic dissection, although there is an
abundance of information on feasibility, safety, and proce-
dural aspects, there is little scientifically sound and solid
information about the adaptation of devices in relation to
dissection pathology. In particular, which design with op-
timal conformability adapted to dissection pathology is
least discussed. The present study aims to help fill this
research gap by assessing the clinical outcome and aortic
remodeling of complicated type B aortic dissections re-
paired with stainless steel-based stent grafts in a single
medical center, and by comparing the results of patients in
acute complicated and chronic dissections.
METHODS
Between November 2006 and March 2011, 201 con-
secutive patients underwent thoracic endovascular aortic
repair (TEVAR) in our institute, the Taipei-Veterans Gen-
eral Hospital. Aortic dissection occurred in 99 patients, and
complicated type B aortic dissections, including refractory
hypertension, persistent or recurrent pain, aneurysmal rup-
ture, visceral or lower limb ischemia, and aneurysmal dila-
tation with aortic diameter6.0 mm, were included in the
study. Connective tissue disease (eg, Marfan syndrome),
Fig 1. Prestent and poststent graft proceatypical aortic dissection (which includes the intramural nematoma and penetrating atherosclerotic ulcer), resid-
al type A aortic dissection, treatment with non-stainless
teel design, and trauma patients were listed as exclusion
riteria.
The study was designed as a retrospective study and was
pproved by the Institutional Review Board at our institu-
ion. Informed consent was obtained from all patients.
Surgical technique. Vascular bypass, including carotid-
o-subclavian and/or carotid-to-carotid, was performed for
he creation of a sufficient proximal landing zone of no2
m, followed by one or two proximal components of tho-
acic stent graft (Zenith TX2TM, thoracic endoprostheses;
ook, Bloomington, Ind) introduced through the femoral
rteriotomy retrogradely with the patient under general
nesthesia. Further balloon molding was avoided to opti-
ize stent graft geometry during the TEVAR procedure.
ther adjunctive procedures, including supra-aortic de-
ranching, elephant trunk, and ascending aortic banding,
ere all accomplished in one stage.
Follow-up imaging protocols. All patients under-
ent preoperative computed tomography (CT) scans that
ncompassed the entire aorta, including the bilateral ca-
otid and pelvic arteries; helical three-dimensional recon-
tructions were used to supplement graft length measure-
ents and for evaluation of the iliofemoral arteries.
elayed scans were applied for detection of endoleak. The
igital Imaging and Communications in Medicine data
ere transferred to OsiriX MD (OsiriX, version 1.1) for
easurement and calculation of the true lumen orthogonal
iameter using the multiple plane reconstruction tech-
measurements on A, B, C, and D levels.ique. Postoperative CT scans were routinely performed
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June 20121602 Yang et alwithin 3 months, 6 months, 12 months, and yearly. The
entire descending aorta was evaluated at four different
levels of thoracic aorta, as described in the report by Gor-
litzer et al25 (Fig 1). The maximal diameters of false and
true lumen were measured directly distal to the offspring of
the left subclavian artery (level A), at the level of the
pulmonary artery (level B), at the diaphragm (level C), and
at the level of the celiac trunk (level D). Changes in diam-
eter were evaluated for significance between the preopera-
tive CT scan and first postoperative CT scan, and among
the postoperative CT scan images.
Statistical analysis. Data were analyzed using SPSS
statistical software (version 17.0; SPSS, Inc, Chicago,
Ill). Continuous variables are expressed as mean  SD
and compared by t-test or Wilcoxon rank-sum test, and
categorical variables were analyzed by 2 and Fisher exact
tests. Comparisons of lumen diameter before and at each
period after the procedure were performed by analysis of
variance. Probability values of .05 were considered
statistically significant. Survival analyses were performed
Table I. Demographics of patients with acute and chronic
stent graft treatment (n  61)
Acute gr
Age (years, mean  SD) 60.4
Male, no. (%) 27
Height (cm, mean  SD) 168.4
Weight (kg, mean  SD) 68.8
Etiology of dissection Num
Atherosclerosis 19
Hypertension 14
Miscellaneous
DeBakey type IIIa 14
DeBakey type IIIb 18
Mean onset to operation time 5.1
Dissection aneurysm maximal diameter (cm) 4.26
Patient characteristics Num
Family history 1
Smoking 21
Alcohol 9
Hypertension 30
Diabetes mellitus 8
Hyperlipidemia 3
CAD 2
COPD 5
Renal impairment 2
PAD 3
Previous stroke 2
LV contractivity, EF (%, mean  SD) 53.6
Medication Num
Antiplatelet 2
Anticoagulant
Statin 4
Beta-blocker 14
ACE inhibitor 3
ARB 7
CCB 17
Diuretics 5
ACE inhibitor, Angiotensin-converting enzyme inhibitor; ARB, angiotensin
COPD, chronic obstructive pulmonary disease; EF, ejection fraction; LV, le
Renal impairment: Cr 1.5 mg/dL; ankle-brachial index 0.7.using the Kaplan-Meier method. tESULTS
In the end, 61 of 75 patients (51 men and 10 women)
ith complicated type B aortic dissection were enrolled in
he study after exclusion of the patients with connective
issue disease (n  4), atypical aortic dissection (n  4),
esidual type A aortic dissection (n  21), treatment with
on-stainless steel design (n  6), and trauma (n  3).
ndication for surgical treatment includes refractory hyper-
ension (n  19), persistent or recurrent pain (n  33),
neurysmal rupture (n  16), visceral or lower limb isch-
mia (n  9), and aneurysmal dilatation with aortic diam-
ter 6.0 mm (n  32). Thirty-three patients were in the
cute complicated group (AD; within 2 weeks of the onset
f symptoms) and 28 patients in the chronic dissection
neurysm group (CD; more than 2 weeks of the onset of
ymptoms) group. In the AD group, median onset to
peration time was 5.1  4.4 days (range, 0-14 days) and
he mean maximal aortic diameter was 4.26  0.84 cm. In
he CD aneurysm group, the median onset to operation
B aortic dissection who underwent stainless steel-based
n  33) Chronic group (n  28) P value
5 62.7  12.6 .536
8) 24 (85.7) .682
2 168.7  8.8 .942
9 69.3  13.5 .880
(%) Number (%)
6) 15 (53.6) .754
4) 12 (42.9) .973
1 (3.6%) .458
4) 7 (25.0) .153
5) 21 (75.0) .097
days 199  223 weeks .001
4 6.10  1.33 .001
(%) Number (%)
) 3 (10.7) .325
6) 12 (42.9) .105
3) 8 (28.6) .910
9) 26 (92.9) .782
2) 4 (14.3) .330
) 2 (7.1) 1.000
) 4 (14.3) .400
2) 2 (7.1) .437
) 2 (7.1) 1.000
) 1 (3.6) .681
) 3 (10.7) .653
7 54.9  8.1 .676
(%) Number (%)
) 3 (10.7) .653
1 (3.6) .459
1) 2 (7.1) .678
4) 21 (75.0) .010
) 6 (21.4) .279
2) 12 (42.9) .069
5) 21 (75.0) .059
2) 5 (17.9) .776
tor blocker; CAD, coronary artery disease; CCB, calcium channel blocker;
ricular; PAD, peripheral arterial disease.type
oup (
 15.
(81.
 19.
 13.
ber
(57.
(42.
0
(42.
(54.
 4.4
 0.8
ber
(3.0
(63.
(27.
(90.
(24.
(9.1
(6.1
(15.
(6.1
(9.1
(6.1
 10.
ber
(6.1
0
(12.
(42.
(9.1
(21.
(51.
(15.
recepime was 199 223 weeks (range, 3 to 844 weeks) and the
F
b
d
tensive care unit; TEVAR, thoracic endovascular aneurysm repair.
JOURNAL OF VASCULAR SURGERY
Volume 55, Number 6 Yang et al 1603mean maximal aortic diameter was 6.10  1.33 cm. The
other detailed demographic data and clinical conditions of
both groups, shown in Table I, were similar but without
statistical significance. All the primary tearing sites (the
inlet) were successfully covered and sealed by the thoracic
stent graft (Zenith TX2TM) with sufficient landing zone of
at least 2 cm in length. No type I endoleak was detected
after the procedure. Eleven patients (33.3%) in the AD
group and 13 patients (46.4%) in the CD group were
implanted with two stents. The ostium of the left subclavian
artery was covered by stent graft in 29 patients (87.9%) in
the AD group and 20 patients (71.4%) in the CD group.
Coil embolization of the left subclavian artery was done for
seven patients (21.2%) in the AD group and four patients
(13.8%) in the CD group for prevention of type II en-
doleak. Twenty patients (60.6%) in the AD group and 13
patients (46.4%) in the CD group also received cervical
cerebral reconstruction surgery (carotid-to-carotid or
carotid-to-subclavian bypass). One patient in the AD group
with bowel ischemic manifestation required blood-flow
restoration to the superior mesentery artery with bare stent
implantation. More detailed operative information is sum-
marized in Table II. The average postoperative intensive
care unit (ICU) stay was potentially longer in the chronic
group, although the statistical significance was not strong
enough (P  .056). In the AD group, one patient died of
aortic rupture 3 days after operation, and another who had
reversible paraplegia (spinal cord ischemia) was rescued
Table II. Operation and technique data related with TEV
Acute (n
Numbe
Emergent, no. (%) 12 (36
ASA class
II 1 (3.
III 24 (72
IV 7 (21
V 1 (3.
Operation time (min, mean  SD) 260.7 
Contrast medium (cc, mean  SD) 276.9 
Fluoroscopic time (min, mean  SD) 22.1 
Radiation dosage (unit, mean  SD) 366.3 
Blood loss (cc, mean  SD) 433.4 
ICU stay (days, mean  SD) 5.2 
CSF drainage, no. (%) 3 (9.
Device number
One stent, no. (%) 22 (66
Two stents, no. (%) 11 (33
Main body size (mm, mean  SD) 36.3 
Distal size (mm, mean  SD) 32.6 
Additional procedure Numbe
Left subclavian artery coverage 29 (87
Carotid-subclavian bypass 13 (39
Carotid-carotid bypass 7 (21
Supra-aortic debranching 7 (21
Elephant trunk 0
Proximal landing zone banding 1 (3.
Primary success, no. (%) 33 (10
ASA, American Society of Anesthesiology; CSF, cerebrospinal fluid; ICU, inwith emergent lumbar drainage in the ICU. In the CD tig 2. Kaplan-Meier survival curve in patients after stainless steel-
ased stent graft repair for aortic acute dissection (AD) and chronic
issection (CD) groups. The P values were calculated by the log-rankAR for acute and chronic type B aortic dissection
 33) Chronic (n  28) P value
r (%) Number (%)
.4) 1 (3.6) .002
0) 0 1.000
.7) 24 (85.7) .217
.2) 3 (10.7) .270
0) 0 1.000
127.9 286.4  185.8 .549
229.8 253.0  112.7 .619
17.3 18.9  10.9 .398
307.9 424.4  317.7 .627
395.6 411.9  476.1 .848
7.6 5.3  11.2 .984
1) 4 (14.3) .693
.7) 15 (53.6) .297
.3) 13 (46.4) .298
3.9 38.1  4.8 .115
3.4 35.0  4.0 .037
r (%) Number (%)
.9) 20 (71.4) .107
.4) 6 (21.4) .131
.2) 3 (10.7) .270
.2) 5 (17.9) .743
1 (3.6) .459
0) 1 (3.6) 1.000
0) 28 (100)est.
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June 20121604 Yang et algroup, one patient had ischemic stroke, and three patients
who developed postprocedure renal failure required tem-
porary hemodialysis.
Follow-up. The mean follow-up period was 24.1 
15.6 months. The surgical mortality rate was 6.1% in the
AD group and zero in the CD group. The cumulative
survival rates of both groups were similar (77.6% in the AD
group and 89.0% in the CD group, P .585; Fig 2). In the
AD group, an additional three patients died of aortic rup-
ture 3, 22, and 28 months later between the CT follow-up
protocols. Progressive aneurysm expansion with persistent
retrograde perfusion from the re-entry hole below the
celiac arterial level and patent abdominal aortic false lumen
Table III. Results and complications after TEVAR
Mean follow-up period (month, mean  SD)
Total mean follow-up period (month, mean  SD)
Surgical mortality
Hospital death
Mortality after discharge
Postoperative complications
Cardiac
Pulmonary
Respiratory failure
Pneumonia
Other
Stroke
Renal impairment
No HD
HD
CVVH
Other
Distal limb ischemia
Permanent spinal cord ischemia/paraplegia
Wound
Pneumonia
Urinary tract infection
Device-related complications
Aortic dissection
Access site hematoma
Access site lymphoceles
Endoleak type
I
II
III
V
Device distal injury
Distal injury required intervention
Follow-up proximal dissection
Thoracic false lumen regression level
No thrombosis (within stent level)
Partial thrombosis (level between diaphragm and
distal end of stent graft)
Complete thrombosis (diaphragm level)
Thoracic false lumen regression level
No regression (within stent level)
Partial regression (level between diaphragm and
distal end of stent graft)
Complete regression (diaphragm level)
CVVH, Continuous venous venous hemofiltration; HD, hemodialysis; TEVwere detected in all these patients. However, retrograde cissection or distal erosion of the stent graft is still sus-
ected. In the CD group, one patient complicated with
etrograde type A aortic dissection died 4 months after the
mergent operation, from which it was difficult to deter-
ine intraoperatively whether the retrograde dissection
as caused by the barbs or the stent graft-aortic transition.
he other two mortalities, occurring 1 and 4 months later,
ied of cardiopulmonary failure.
Graft proximal migration was noted in one patient 14
onths later, but no type I endoleak was found in either
roup during follow-up. Type II endoleaks from the left
ubclavian artery were observed in three patients in the AD
roup and one patient in the CD group. All were managed
ute (n  33) Chronic (n  28) P value
2.3  13.5 26.1  17.8 .323
4.1  15.6
umber (%) Number (%)
2 (6.1) 0 .495
0 2 (7.1) .207
2 (6.1) 2 (7.1) 1.000
1 (3.0) 0 1.000
5 3
3 (9.1) 1 (3.6) .618
1 (3.0) 1 (3.6) 1.000
1 (3.0) 1 (3.6) 1.000
0 1 (3.6) .459
1 (3.0) 2 (7.1) .589
0 0
0 1 (3.6) .459
0 1 (3.6) .459
1 (3.0) 0 1.000
0 1 (3.6) .459
1 (3.0) 0 1.000
2 (6.1) 0 .495
1 (3.0) 3 (10.7) .325
1 (3.0) 0 1.000
0 2 (7.1) .207
1 (3.0) 0 1.000
1 (3.0) 0 1.000
0 0
3 (9.1) 1 (3.6) .618
0 2 (7.1) .207
0 1 (3.6) .459
6 (18.9) 10 (35.7) .121
0 3 (10.7) .091
0 1 (3.6) .459
3 (9.7) 1 (3.8) .391
3 (9.7) 2 (7.7) 1.000
25 (80.6) 23 (88.5) .488
9 (29.0) 15 (57.7) .029
5 (16.1) 3 (11.5) .715
17 (54.8) 8 (30.8) .068
horacic endovascular aneurysm repair.Ac
2
2
Nonservatively (Table III).
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Volume 55, Number 6 Yang et al 1605Complete thrombosis of the entire thoracic false lumen
down to the diaphragm level was observed in 25 patients
(80.6%) in the AD group and 23 patients (88.5%) in the CD
group. However, complete regression rates of the thoracic
false lumendown to the diaphragm showed a higher tendency
in the acute complicated dissection group (54.8% vs 30.8%;
P  .068) in the AD group (Figs 3 and 4; Table III).
Unexpectedly, distal erosion of the intimomedial flap was
observed in 6 patients (18.9%) in the AD group and 10
patients (35.7%) in theCDgroupduring the follow-up period
(Fig 5). Reintervention for the complicated distal erosion
adjacent to the distal end of the stent graft (eg, intimomedial
erosion with pseudoaneurysm formation or malperfusion
caused from true lumen compression by the expanded false
lumen) was necessary for three patients in the CD group.
Although the incidence (P  .12) and re-endografting rate
(P  .09) of distal erosion between the two groups were
statistically without significant difference, the progression of
distal intimomedial erosion should be observedmore carefully
in the CD group. The intimomedial erosion did not appear
immediately after the operation but was delayed until the
mean follow-up of 14.0 4.8 months later in the AD group
and 24.8 5.9 months in the CD group.
Aortic remodeling. The remodeling of true and false
lumen diameters at four different levels is plotted in Fig 4.
Fig 3. Typical regression process after emergent thorac
dissection with visceral malperfusion. A, Preoperative co
lumen. B, Postoperative 1 week with false lumen throm
perigraft complete regression (false lumen obliteration)
Postoperative 2 years with near-total false lumen regress
level.All these linear slopes demonstrate the potential of diame- aer increment in the true lumen and decrement in the false
umen according to time. In the AD group, the false lumen
as significantly decreased at levels A, B, and C, and the
rue lumen was significantly increased at levels B and C.
owever, in the CD group, the only significant change of
he diameter in the true lumen was noted at level C (P 
05). The “increase” or “decrease” was further defined as
ore than 5 mm difference in the maximum diameter of
rue and false lumen, and the aortic remodeling at levels B
nd C, and followed-up numbers of patients along with
ime are shown in Fig 6. Although there was also a tendency
or the true lumen to dilate significantly both in acute and
hronic groups, the maintenance of statistical significance
as only found at the distal level of the CD group (level C).
TEVAR was conducted under urgent conditions in 13
atients (39.4%) and the preprocedure of a vascular de-
ranching bypass was performed in 20 patients (60.6%),
ven in the acute settings. Reintervention rate was also
cceptable for non-type I endoleak in the AD and CD
roups (6.1% and 3.6%, respectively).
ISCUSSION
This study has confirmed the feasibility of TEVAR in type
aortic dissection with acceptable rates of mortality and
orbidity. The in-hospital mortality cause in our study was
dovascular aneurysm repair (TEVAR) for acute type B
ted tomographic angiography (CTA) with patent false
s of entire thoracic aorta. C, Postoperative 1 year with
alse lumen of abdominal aortic portion still patent. D,
d only insignificant residual dissection noted at visceralic en
mpu
bosi
but f
ion anttributed to the rupture of the aorta in the acute setting, and
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June 20121606 Yang et ala late retrograde type A aortic dissection occurred in the
chronic group. The reintervention rate was also acceptable for
non-type I endoleak. Although previous studies had reported
better cumulative survival rates for acute than chronic dissec-
tion,21 these rates could not be demonstrated in our study,
and the midterm survival rates at 24 months were similar in
both the AD and CD groups (P .585).
Regression of the false lumen over time was observed
after successful endovascular exclusion of primary entry
tears and decompression of the false lumen in both groups.
Complete thrombosis of the entire thoracic aorta of the
false lumen was obtained immediately after endovascular
repair and progressively resulted in repressurization of the
true lumen and shrinkage of the thrombosed false lumen
especially in the perigraft space around the stented aortic
segment. In our study, the complete thrombosis rates of
the false lumen down to the diaphragm level were 80.6% in
Fig 4. The true lumen dilatation and false lumen regre
thoracic endovascular aneurysm repair (TEVAR; compari
of variance).the acute group and 88.5% in the chronic group, which tere similar to other studies which were within the range of
0% to 80%.19,26 In addition, whereas the complete and the
artial thrombosis rates of false lumen were statistically
nsignificant between groups (P  .488 and  1.0), early
ntervention might have gained more favorable aortic re-
odeling with a higher possibility of complete regression
AD group 54.8% vs CD group 30.8%; P  .068).
One of the fundamental concerns during the acute
issection setting is the fragility of the aortic wall and that
ubsequent new intimomedial tears may occur.27 Despite
he aorta being more vulnerable and fragile to intimome-
ial tears during the acute phase, several reports have
uggested that more favorable remodeling could be ob-
erved if early intervention was attempted.21,24 During the
hronic phase, on the other hand, the adventitia and intimal
aps become more stable but rigid and fibrotic, with re-
uced capacity of prominent remodeling ability to open up
trend at different measure levels along with time after
etween acute and chronic dissection). *P .05 (analysisssion
son bhe distal true lumen. This phenomenon, not only observed
l
s
v
embr
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Volume 55, Number 6 Yang et al 1607in our unpublished study but also mentioned in several
reports,21,28,29 seemed to not have affected the results of
our patients during the follow-up period. From our obser-
vation, most of the false lumen was obliterated between 6
Fig 5. Representative erosion process of the dissection
thoracic endovascular aneurysm repair (TEVAR) for
Postoperative 1 week with intact intimomedial memb
Postoperative 1 year with distal erosion of intimomedial
White arrows indicate the erosion of the intimomedial mand 12 months if no endoleak was detected, but if the false wumen remained still patent after a 1-year period, earlier
urgical intervention or more pertinent and frequent sur-
eillance may be warranted (Fig 4).
As endovascular repair is gradually becoming popular
brane at the distal end of stent graft after emergent
re aortic aneurysm of chronic type B dissection. A,
B, Sagittal view postoperative 1-week axial view. C,
brane. D, Sagittal view postoperative 1-year axial view.
ane at the distal end of the stent graft.mem
ruptu
rane.
memorldwide, understanding the complications related to the
JOURNAL OF VASCULAR SURGERY
June 20121608 Yang et alFig 6. The true lumen dilatation and false lumen regression trend at different measure levels along with time after
thoracic endovascular aneurysm repair (TEVAR). The “enlarge” and “decrease” of the true and false lumen were
defined by more than 5-mm interval diameter change compared with preprocedure computed tomography (CT) scan.
The “stasis” was defined by a change of 5 mm. A, True lumen regression of acute dissection at pulmonary artery
(PA) level. B, False lumen regression of acute dissection at PA level. C, True lumen regression of acute dissection
at celiac level. D, False lumen regression of acute dissection at celiac level. E, True lumen regression of chronic
dissection at PA level. F, False lumen regression of chronic dissection at PA level. G, True lumen regression of
chronic dissection at celiac level. H, False lumen regression of chronic dissection at celiac level.
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Volume 55, Number 6 Yang et al 1609design or material of stent grafts warrants increasing atten-
tion.30,31 In particular, the tear adjacent to the proximal
end of the stent graft results in retrograde type A aortic
dissection with higher mortality. In addition, the uncov-
ered portion of the aorta distal to the stent graft remains at
risk of not only continuous dilatation,26 but also new
intimomedial dissection. The higher incidence of late distal
injury in both acute and chronic settings (18.9% and 35.7%,
respectively, in our study) might have been caused by the
natural progression of the disease itself, rigidity, and the
edge of the stent grafts or the endovascular procedures
themselves, such as ballooning, sharp stent tip, and manip-
ulation of the guidewire. Unlike the proximal tears, most of
the delayed distal breaks were managed conservatively, and
only three patients required further intervention. These
complications may also be avoided by careful manipulation
during the procedure, and some authors have emphasized
the minimizing of these complications by tapering the
endografting32 or using the distal bare stent segment de-
sign of the stent graft. More flexible and refined device
design can be anticipated in the future to improve the
prognosis and reduce the complications in aortic dissection
patients. In addition, close follow-up and total aortic sur-
veillance are mandatory to evaluate the necessity of adjunc-
tive procedures.21 Finally, our study was limited by the
focus on a single institute and surgeon’s experience; a larger
patient cohort with long-term outcome is still required.
In conclusion, endovascular stent graft implantation
with hybrid vascular bypass to gain a sufficient proximal
landing zone with a healthy aorta for the stent graft to fix
and seal, is an effective alternative option for complicated
type B aortic dissection. The success rate and early and
midterm mortality and morbidity are acceptable in both
acute and chronic dissections. However, the longer-term
clinical outcomes and continuous careful surveillance of the
entire aorta, and especially the distal end of the stent graft,
is required particularly for the stainless steel-based stent
graft or any other distal high radial force design.
We thank Dr Chih-Wen Chen and Miss Bai-Fei Yu for
their dedicated work on the retrospective data collection.
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